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booggdo go6gdml @od0bdytgdsl oB3g3l, Bagh 1bws BggotRocm wmEzsbymm
booderd8g BeoBydogg obgmo gmgdhBmbaanBde, Grdgmons 3Bsmdol 3gwgae
3556390 85369 Bogmogtgdgde 0dbgds Bobedsemyeo.

bogotorggemml  9B9tagogol  LoBotBme  LoBdmogtggdol  geBeygbgdol
53(10808(300b 9803965 09304360> LB dorococe BoBoerorgemgdadioy:

1. Bmobobml 808368606368@0 boad@o363360b obamo b33d0<¢m, émoa@ob
Q)émoboe &Y boad@o{;éggbob 3080 ongbo aodbo&aao 0d 388anq>3360b
306mdgddo, GmImmgabo  0mgommobbobgol  dgdndoggdyemo 8000330(503360

erogao;
2. go3mdndoggonmo  gemgdhrmgbgtrgool  dogdbodeBozos  obggg  dgBmyggdoL
306mdg30l oE®gg3emC;
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3. Bobolbo&  goblodmgénmmo  Loddmmogéggdals o  gbgergeol  Bomgdo
306030@36)0 3030@0@360 boéSSBOU Qé)mb.
33350 030')3060[) 30%0bo @003306360 333@380 °3365jl3°°b 3050308030083:

n m L B c Q
F=Yi- a3 Py + Zj=1a3j Py + Ye—1Q3e Py + Xp=1a3p P, + Yi=1a3c P + Zq:1a3q Ps +

L B :
Y1 A Py + 271:1 Agj Pr+ Xi=1Qae Po+ Xp=1agp P2 + Yot Quc P2+Zg=1 Ayq P3 »min  (2)

533060l 086codh0g0  ogbd3006  393cBronbothg,  gsbisorgamolBobgdgamos
Bngapo Gogo 3gBBeymage @oghmgoe, Jgdme: dodmgmrgdhHmbaegyte
Bemob  gobdogemmosde d3domol 3000 Loosmb. mombogyéoe — dolio Locmdmdom
3g78cyc0og0 FBotroggdols 3ntheadgddo 4500-6500 bosorls, 833658 083mhatrgdyemo
dgotro0motgdnmoe  (swoogmo Loodmdol zs3mygbgds 4500 Losodg dgpo
©6molb 20635gcmmdsBo g3mbmdogytoe 808563 Bebgmmns. ool gbgez008g
BenByBogy gemgdBrombocaneo BBomdl 3000 bosob. bogstoggmnml Ggemogeo
03og6o00 303500939605, B3 Joatraigdbogn boggdmdoms Batgdymgds
00330 boddmmoghol gGogedy 9tygmdl docosh o E0s38b3o,
bogthmsdmerobom  beoédgdoc  gomgoemalBobgdgmo  LoBdamogtol  gémgyemdy
Beolemo  3030¢yoeméo botigdo 3oty Joebiowangdoboogol ool 3500
@ot0/330, LoBoeme 0 oo LoBdemogol Igbgdoborgol 1000 ool 336,
d3obobBot8y oo BoBymBdg BewdyBogg mdmbocogytgdobomgal 2500 ool 330,
sobaEdobymo  gamgdhGmboog®oboogel 2300 moto/3ah, Jotol gbgézesdy
Bdydogy geogdhBmbocogyoboogel 3500 mooto/ygh, Gowasb 39LBo dgeeol
gmgdhmgoodygdo  bodgdolb  mothgdgmmgdoy  Logdldawgepegoe o
96963mgln@Lgddy eobsGinmmo cobbs 3gbgdoboogel 3goaghl 70 ool 330,
G007 Locdeddy 8emBydogy mgligdaboogel 370 cmotso/ 35¢, ool gbgtozasdy
BeBydogg gemgdhmboogngdobongol 100 mooo/zgh.  Gmaemyy 1339 06
50603630, Logothoggmmael 9696aghogel LaBoBobtml Sage 3gBydaggdramo
3063903300 0206obBoo, Lsgote gemgdhtmgbyaool Gomgbmds, Gedgmay
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2020 Bemoboogol 6> Bogomom 14 Beméo  gabor-ob  dememos, bememe
0639LhoGgR0borgals Lodotres 3030¢emo dgbodemms SmgoBoomos Ladsthbomtde
05 00650639lhog30b 03mbrogdoesb, Gmdgmade donsghe bsge®enmme d9ow396L
2 Boemootie 933 memo®l. Lo3tmgbmdm  3gfomede (2020 Brwoboogol)
303060100 8 F3gbgdemmdobocgol 396 3gomgbomo Y80 w@sbsbsGygda (D)
0gbgdo 2 dembae Moo, Bemonto Logdldemyohogom boéigdo (D2) 3o - 200 8emb
o60. 93ohm3d Di<2 8emére co&o0; D2<200 Iemb oo, Botr8mggbocmo 3036l
Bybgoob (2) baoggdggandy, Gergbag swaeape oggb (1) g8eywagel, 8ogocgoe:

3500 @1i+1000 ¢2+2500 p3e+2500 @av+2300 @sc+3500 (psq< 2 dembace cnoéoo;
70 @1i+70 2+370 p3e+370 av+370 pse+100 pog< 200 8emb cmoboo;
3000 1:+3000 2+4500 (p3e+4500 pav+4500 psc+3000 sq> 14 demédco 33¢hLon.

30’)@3@0[} >9mblLbol 333@33 63°d3b bnémo: 85 883(') + 908 383(1) +0+0+230+20 8830 =
1243 8830’ beaeme @s= s =0;

606)800@8360@0 80360l %Usdenobo o 333@3@3360[) 800)30@0[)60636000 38°8°°°3°Q’@06°
333@330 306006360: Pi+ P2+Ps> 1,2*106; 3500P:1+ 1000P: + 2300P2+3500P3< Di; 70P1+ 70P:1 +

370P2+100P3< D2;  3000P:1+ 3000P: + 4500 P2+3000Ps > 4 * 10%;

gb 603Bogl, o3 Bob3otrBg o> B38mBy BeBydagg orgbgdol 53g6gds BeozgByemo
3930hocomo ©0 LogdBmogepoem botygiol ©o g3emmmaonto dgderweggdol
3063330 808563g6mboemo o6 o6ob. zoteg 3gbgde Wb s3gbeogb 85 B33
bo8dmogtom, GeBemgdoy  ©93B0YmaOEngdge  SwgamMmdE0g  dmobeogbol
693069530(0b.(3b65.1).
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gbée.1

Jocgdgle ©oadnmo boddemogy, 3¢
1 @35360331)0 1 10.8
2 @35360331)0 2 12
3 | coybybodqlo 3 7.5
4 | bodgmemogodgbo 1.9
5 306@603033b0 5
6 bboq;moégbo 9.8
7 06030@033% 8.8
8 | mgem3acmoncodgbo 1.8
9 | amgoboytadglo 1.8
10 | yoBdggedglo 5
11 Qabg@b@gbo 25
12 033-)33@033b0 1.9
13 | 3obemgorodglo 1 8.1
14 | 39bemgorodglo 2 8.1
$°80 85

396L39dtonem 3gtocmedo Ybcs 39bgb Botganmntagdgeme Byoenbisyogol 8deby
Joembowgyigde - 908 d33¢) Loddamogtom, GmBmgday 303y ©oBgaHmged
03535900, sbggg B0BsE3gBmbocmos  53gboglb  gohol  gbgezody  BewB3gg
gemggdtymboceanéo 20 3330 o 3mBgdt0g sodg BeadyBogg cmdembaanéo 230 83k
bo8dcmogthocn. o Bg308e63qdcn BgBonggdl 3030hownG ©oBBLGdRBY, G
Di<2 8cméhroemot8g, Bogocogdon: 85000*3500+908000*1000+230000°2300+20000*3500
< 2 3ewbo woko. 1,8 dmbo woko < 2 Bmbe wmobo. gl 3oGmds
dgbeyangdymes.  googoge  dgdgs  dgdaywgedy.  GmBgaroy  Bapoyé
boggu3emmoyogom botsgdl gbgds, 0go o6 3bes swgBgdmmgh 200 Bemb coel:
85000*70+908000*70+230000*370+20*100< 200 3cmb cmoco. 156 8emb cmobo < 200
Beob o060, gb Botedoyy Agbtymgdemos. sbgoo o3ohecno odsbogdgd0l
6ol  oBohgomo  Loddmmoghggdol Bog  Bomgdymme  96gGz0  Arewos:
85000*3000+908000*3000+230000*4500+20000*3000= 4 8cmésco 33¢hLon.
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Jgbodg 01090 Bo63dmoggbocmos ,,30bmgmgdh®dmboogn®ol  s6BRgzs  godo-
mmgozol  3o8mygbgdom”. 08obomgal, Goms gobglodmgtmm, oy Gm3gmo
Lodyoemm o oo  Loddmmoghol oG mgmgdhGmbomgn®gde 393000696
dngdggoodn, o6y Gmdgmmo odohgdomo 908 8gd Loddemogtoos  Jgogbmb
9emgdhmbobhg8ol  LoBdemogerggdel  Lheyddnes,  go8mygbgdyemoes  a30Bo-
mmgozol gemgdgbhgdo, Gogob 96Bggobe  390m@gds obgomo  3G0¢gHeyBgdal
dobgrogom, GmIgmmms Bybho GomEgbmdtoge 360d3bgemmdgde o6 gooBbode (oo
393mgoggbmom  mabgzgolhyéo  3mdglmdal  Bomgdothezn®  Bmgemeigdal
boagndggemdg 8993bocmo 3GmgEodymme 1B86mbggmmymazol 3o3q¢0. 93330600,
0893030 3mBonhgeem 3Gmgeododo  398535cmo 0bogmEBo300 commgyemo
3gbol  Bysembogogol  Bmgyemwmdel o goeg8mBg  Bgdmgdgrgdal  Lbge
36096013900l Bobgrogoo. ©badbyemol LoogndggemBy, (hggdbo3n6r-930b6m8o e
96008l 0g9d399gdoce  LodoGmggamml  gbgéggiozol  LoBobolheml  doges
Boé8meggbommo  396L3gdhogodo  obodgbgdgmme  60-8cog  JoeGmgamgdhErm-
bogneoob 15 Lodnomm o oo 3gbo. goblogymégdyme yneommgdel dgqd
dmgge oL 3glgde, GmBgmmmoy gookbose  Fotrganmoetigdgemo  Bysembogoga,
€ogob olbobo obgbgb yggemedg npotymogom  3g8mgdBggdsl  3emododdg,
93PMZ0YM,  ggMmzont o Lmgosemyl  306mdgddg.  goblioboemggemo
396L3ggdhonmo JoGmgmgdhtmboogyégde Gobiecgdnmos 6 obsbosmgdemals
(33emoc00l) Bobgogom, 3oed ImEnl (hgdbogyéo, g3mbmBazn&o,bmizosemyo o

9 300@0080360 8050[)000036@360 (33@\)@380).

—_

. ongb@oégBa gwgdd)émbo@anéob 833635@@6030 (doéomoqm 3093560);
2. 303060@360 5063350;
3. 30dce0botrg (Loggudemyotozom) boéigdo;

4. C0, g3obogdo;

5. 3@351060')[’0@836’0[’ 0336{1300‘;606880[) 39009;
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6. 03(1)0030(1)030800[5 boalibo.

3™33onhgeonemo 36rmgerodol dohyool 3g3Lgdo (ob.bob.1) Lodnommgdol odemggs
©90380bgL Logotoym 3933060 3 (33emogAL dmEal, dogommomaoco, B3 Y3ém
Ighoo gemgdhermbogyéol gdbdemyodopeol goe o vg¢hmBotedoeol botalbo,
doo 3a3rm 0ed Ed0bHgOgLGdS 0639LHmE0l Bb6asb (8o0 dmEol ogdomo
1600963033060, 5060d6Ym0s Bomgemo boBom), bexemm Go3 yo3tdm 8ghoo
aobobggo 3030hoemyéo o JoBabotrg botigdo o CO, gdolLogdo, 0bgqbhmeal
0bhgergLo 330600900 00 3gLododaboco, 93 (33eoEgAL BmEol Hotymazome 30330600

(383069 boBo) (0b.6ob.2).
inv. in a PP| cap. cost| oper. cost| CO2Z emissions | oper. per.| auto. oper.
inv. in a PP ? - - - + +
cap. cost - 7 0 0 0 0
oper. cost - 7 7 0 7 0
CO2 emissions | - 7 7 7 7 0
Oper. per. + 7 7 7 7 7
auto. oper. + ? ? ? ? ?

6ob. 1. 3008303036'3@0 36)008(4)030[5 3006030
808(‘0003@860[) bo%nbd)ob 8086@0[) 808600) L‘OBO’)Q)OOO’) 80@06838@0@860[)

Bocogdoliongol  BgBeogothobgor  oBothgdoce  3Gohgondgdo, ol 3gBrogasy
3560boBmg®s  Loobggbhogom  3Gmgdhgdol  Lotgohobzm  Bgogobgdedy o8
Bobolioomgdemgdol 3o3emgbol gemgdgbhgde, Bozymgbadol ayrbgzogde, Besboomo
309%300096hgd0 >  Bgbgdo. 3gdbgmmgawo  oboge®Bogool  ooBydaggdobs
(398003035(309)  @obsdmemem  dgeegaol  (wgmsBocgozoes) Bowgdol 80860
5395700 36238355300 enogematagdols sergmEBaxdo.
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bob. 2. bogotoym 3038060 (33e09@g0L Im&ol

aobgoboemmo  yggemo  Loobgotedm  3E0hgEren30L 0bgds.  3gdmgocmon
3999360060 5xbodgbgdo o 3o0g3960mmadmo Bot8mmggbocmo 360hgéon3gdal
boboomo. Xp - 000 9306086ma  3E0¢gé07dgd0, GmAmmgdoy 935 0y 03 botolbdo
dgoogh  gobydmglgmmdol  o/ob  Lydogdhogod8ol  gemgdgbhgdl,  g.6.
39618mg6gmo 360hgey3gde. 396393036 gmo 3E0thgéoydgdo Lodeogamgl sbgmo
Lobg odgL: {X1, X2, X3, X4, Xs}.

1. 6m3gemo gemgdhtemboognéomob brgds yaém gt Lomdy&ol 308930l gdobos
[X1]?  Lognemolbdms, Gmd doodmgmmgdhtmboogn®gdlsoy  goohbose  g.6.
3E0mdOmYH0  Eocdmdol  3migbzeoemo, bobdatrmbygebge oo BlgogLoe
Locrdyerol goBgdo dotomooe  ™EZbmmo  Locdmdol Bgol  3érm3gLde
Bo658m0gdbgdo, 303608  Fomo  Bo68mdmdol  8603369emmgab  Bystrmeo
dgLodemgdgemos 000 doo3emmdals Byoemlszoggdals dgmbg
JocBmgmgdhtmborgy@gdey  ofsgb of @swgdome  ggbotgyae @0
mEgobymo  bogmoghgdgdol  BoeBgbgdol  go8m. obg, 63
Joetrmgmmgdhrmboegngdl  mogobo Logymoto gmmmdsemyeo  omdmdol
3mohgbzoocmo (GWP) gooRbooo. 93330600, o3 13em ©oed Byoembogoge,
B ogtrm 96r0930memmgaY&oes 3qbo.
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2. (410033@ g@gd(bémonaUéb odsb 8800 3830’){138@360 6800@006036 3060)68638
[X2]? 0gyemolbdgde, 6Hm3 &9396gmo60b dgddbal 39809z bgemgmo gotoogdbgds

306096006  (hgEohmEoo.  EOhHdMBomo  hgbohmogdol  3ohgame0sdo
aoboboemgde G98gegnetgdo doEmgbgegool Bor8mgdalocgal, €mB8emgdday
500300 993L Byemol a3o60mdals 360336gemmgob (33em0emgdgdl Bycmol comboals
€93motgdolb  Igggo. blgmgmol  hgEohmogdol  do6dhgbosb
HgeohmG0gdoe 3oéoddbs, Bmgomswm, dmaagh hyesbo, Lobboga, Lomodo oo
oobobemgdnymo  hgeohmEogdol g06ogdbol do6dhgbask (HgéohmEogdsce.
IgLodoBoboce,  Byosambopogol  339bgdemmds o960l b3gemgamel  go600gdbo
3960hgbook  hgbohmEoo. gotd  980bo,  Le8Igbgdemm  ™3gHo30gdds
dglodemmo goBotroml 3gBygénlo o germBaal goBgbol Lsdodemgds.

3o6gdmBg  [X3]? o60bgdoymayemmdomo  goblisbemgds, o6y dobol oo 3og980L

S30egdEnmdsbionsh o0393306g3nmo Leagosemyto BgBeddgogds Gmdgmbay
76096 ,BoBogy® ©> 93mbmBogé swgamBmbogamgmdsl’ - oo
Bmgogémo  Joobmbowgn®ob  Bysembogogobs s 0boéslity@ghtel
8396qdemends 3o8maB3ggl 863539 Looyooemy® 898eogBgagdslb sogecmmdthag
BeoliobemgedeBy: BoBol 396hdem 6o33900gd0l, BomBg gsbemoggdyme YdGoge
Jobgdol, gémBmosbo o B6ogomBanasbo sedGgRol o 3gBebisgamol
Bysoool  3otogaol.  Jocom3mB3emgdlol  gogemgbol  oogggBogdothgdnemo
BgopmGogdol otgormdo bgogds Lmogrmgde, Loogmoggde, olimGarcmo
65393093930 o> g3emgboglo.

4. Gedgm geogdh@mboogg®l oggb dghe Bgdmgdyegds swgommmdteg Jamadahyé
3063ty [X4]? 56Lgdmdh boogémbg 08obs, 8 393bomo s Bysemboego
8eoobogl  BgBcdBgrogdol  SogoemmdE0g  3mmoday®  Jobmdgddy - by
3580B393L 8036509 3000806 330003 ob, o GoBcogboco Fodgzbgamemgabo
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0g6g%0 gU (33cm0cmgdo, ©o8m 0gdnm0s Byomboogel 8grodatol ggotrmmady,
dob  (hggomdodg o Im3gdyem vbgommBo  godohmbgdym  (Bggnemgdceg)
30856 306m39884. Bggnemgdtrog, 8ol g3o8mlboggdologob Bysemboogal
dogés Boogbyemmdom domgdnmo Lomdneo 96gegos 0B393L (hgbrogbzool yogerm
€doemo, 3mBogéo 3emadotéo 306Hmdgdaloggh. gl 30, mogolb 3bérag, brgds
393600 (19600bmd0L, Bo8meol dmdohgdnme Lodyoemm hgddgeodnéabs oo
1936™ géammo Boagbyemol 308930.

5. émdgem gemgdhermbogyél odgb dghe 398mddgrgss gemmEols s bdgemgmals
oone8y  [X5]?  Jocoteobocognéol  33gbgdememdolisl  3gboggemo  Laggeto,
3bmggemms ©> o3eobggumoms bobgmdgda 393bemol B3y, Bob 306393, oo
536gmgg bo3dgbgdemm Beogeobgddy bocogntrrogde LodBgbgdeme LByBomgdol
©6Hmb. 306> 530bs, gobomgoemolBobgdgmmos geogdhGmaaedzgde bodgdol
Bgaotonéo 3o6gdmbeosgemo B99mdBgrgds, Gmdgmoly 3o8mBagmos bodgdlo
© 3odgmgddo  gohotgdnmo gbol 8096 gumgdhBemdsgbotyy®o  ggemol
393600, oo 980l dgggace, obryReGgIaRe g3ggho.

owbodbycmol  LoogndggemBg,  goobgotodgdnmos  semgéboteyemo  39Lgdal
LocdYEOL go8900l, bobdoermergobgol (CO2),dgmobals (CH4) oo 93mol ggggobgel

(NO2) gdabogde, dh CO*-ob g33035c96¢0/6gcm0bocodo.

byembdgbo.  @obogpeto  bdgamgomol  geGonmde 528 Jo-b  3gocoaghl.
Byoemboggogoosb  COzob  gBobool  godmbsmgagmom  3o8moygbgds  398coga0
ogeoByem:
COxemisionstw flood = P @ E(CO2)ait @ Atiod, ol sufce

boooy:  COuemimomww ot 0605 COrob  Léyemo  gBobos  coopydeméhoemo
HgohmE00w6, 33C0:/6; P - 3g6omwo, g (Bggnmwgdeos, 365, Bmogeo
3gopobgdobongol);  E(CO2ar - LoByoemm oo  woaggBoygto  g8obogdo,
33(CO2)/(35"0m9); 0By T BowaeBob dgdmbgggedo 338cygbgdremas CO2-ob gdobool

19



o©ggbommo a3oghmEo Bemol 03 3g6omolongol, Hmgbs Bymmol 3gedote o6
060l ogeemo yobymmoom. gl 3mgazoegbhe bymbol hgGodmeeol (3030,
BmBogeo bergom 30m0dohobongol yotel 9.3 33(CO2)/(35%®y).  Afood, toral surface -
OhdME0mo (hgbohmEool LEymo gotmmde, Gm3gmoz 3mo3ogh EohdmE0cmo
b3gamgmal, (oobo o 80botol ggotmmdl 3o-do. bycombol 3glol 398mbgggedo
EohdMmE0mo hgtrohme0ol gotmmda 528 39dho0d o 8mo3ogL (hyggdl, Lobbog
30693L, 8ogemmqdlis oo abotrgl.

CO2emissionsww flood = 365 (co09) ® 9,3 33(CO2)/(I5"0g) ® 528 (30)= 1.79"10° 33(CO:)/6.
3o30boody,  byombdglolb  3g8mbggzedo  CO2-0b  ymggemBemoy&o  g8oboo
Byoemlo3ogoob 39o0ggbl osbemmgdoo 1 800 ¢-b. Byoembopogosb CHi-ob
930bools goBmbocmgmmgemace godmaygbgds ggm&dyeme:

CHuemissionswW flood = P @ E(CH)aitt ® Aftood, ot surface + P @ E(CHa)bubble ® Aftood, otal surace
boog:  CHiemissionsww  floa  9620L  CHs-ob  Lb6Snemo  gdolos  ooddmoecmo
h9oh™Eo000b, 33(CH4)/E; P - 3g60meon, owmg (Bggnmgdog, 365, Bemoyo
dgo3obgdabongal);  E(CHa)ar - Lodygoemem  o@moybo  ©oogydnéo  gdobogdo
33(CH4)/(35*c0mg).  3mgagopogbiho 0.2 33 6o63mocoggbl cooggboem Loocgl
byombol hg&ohmEnol (3030, BemBogoc beagiom 3emadotoborgol Bemol yobyemoo
o603 3960medo;  E(CHa)buwbe - Lodygocmem 333dyzmgobo gdobogde, 33CH:
/(3" ). 30953030960 0.14 33 Bo63moggbl oggboem Loowgl byombol
9ot ™00l 3030, BmBog&oc bmtom 3emedsoliorgol Bemol yobyemoom onogeéog
39600030; Aflood, total surface = OO0 HgohmGool Lo gommde, 3o-3o.
brcombob gLl 3980bgg3980 ohdmE0mo hgtohmEnnl gotommdn 528 3q9dhocas;
CHuemissonsw lood = 365 (o) ® 0.2 33(CHa)/(35"0mmg) @ 528 (35) + 365 (o)  0.14
33(CH:) /(35" 00g)® 528 (35) = 65,5°10° 33(CH:)/6;

060360300, G ,,30mHmb ™gde” goboboemogh 3989z Lomdn@al goBgdl:
bobdormergobgo  (CO2);  Jobmoghmebobdotdogdo  (HFC); 8gomobo  (CHy);
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3960hmEbobdotdopgde  (PFC);  oBmhol  dgggebge  (N20);  gemgoteoal
3gdbocgghmoco (SFs). 8gosbo 21-§96, boemm 8wl 3999630 310-396 yo3éom
demogtro LocmdyGol godos, g0ty bobdotmergobga. SF6, sliggg HFC-gdabo oo FC-
900l 3313980 doemoob Bomommo Lomdnéal ga3gdhel 8dmbyg Lodergbggemm goBgdos.
930bogdal 3gazoligdals o SEoabgal NBoogazatrgdolomgal gdalool gemgnemace
06BgNemod Lomdy&ol godol ol Gomgbmds, GmBemolb Lomdy&o gagdhe gemo
H™bo bobdoermEgobgol Lomdnéal ga3gdhol hmemos. 93 gémgyeml gbmegds 1
H™bo bobdotrmerygobzol g33035tmgbie (1CO2eq). 980¢m8 bymb3glosb dgoobaols
930bos  goo30ygobmaen bobBotrmergobgol g33039emgbhdn: 65,5°10° 33(CH4)/6 *21
~137602133(CO2) /6 =1,410° 33(CO2)/6, o6y 1400 (. g0booeeb I comboly
dogmdoboogol Logotem TPCC-ob 8ogér codggbocmo g8olool 3mgagoizogbho o3
3o80bomgal o6 o6LgdmAL, 93oh™d, Byosembssgosb NO:2-0l Bemoyéo gdoboo
byemol heoemo 0gbs 3oBbgyemoe.  8030Loodg, Bysemboogesb bobdotmerygobgol
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RESUME

The paper presents the optimal modeling of structure of the electricity production
capacity.

The work involves an introduction, literature review, three chapters, conclusion,
bibliography and appendices.

The first chapter ,,Georgian energy’s geopolitical place and role in the world
economy", dedicated to the study of the role and geopolitical place of energy.

In today's world started the search of nontraditional, renewable energy efficient use,
to switch the scarce energy resources, such as coal, natural gas and oil to renewable
sources of energy. In addition, the use of renewable energy to come to the first place due
to factors such as the limited supplies of traditional energy resources, global warming and
increase in the number of energy customers. Georgia have renewable energy potential
and it is one of the richest countries regarding the hydropower and renewable energy
sources. The development of energy sector will allow to satisfy the internal demand and

become major regional exporter of electricity.

Based on the data of the World Bank, presented indicators of Turkey, Azerbaijan and

Europe’s one of the developed countries, Norway, (which corresponds to the amount of
the population with Georgia) during 2002-2012 years. Indicarots are as follows:
production and total consumption of the electricity of by own facilities. production and
total consumption of the electricity per capita population. The amount of electricity
produced by hydroelectric power and percentage part of total industrial production, as
well as carbon dioxide emissions. Georgia’s Geopolitical role and importance show one
of the indicators hydropower electricity obtained by using renewable sources. The
analysis showed that Georgia exceeds the corresponding figures for Turkey and
Azerbaijan, and only a few percentage points lower than in Norway. The geopolitical role
of Georgia in the South Caucasus will grow, if it successfully engage in in the world
emissions trading system, where low-emission countries can sell their quotas and high-
emission countries will purchase it to meet their duties on the reduction of emissions in
accordance with the terms of the agreement of ,, Kyoto Protocol”. Georgia have a good
level of carbon dioxide emissions by comparison with Turkey and Azerbaijan. Georgia's
geopolitical location, which is situated between the South Caucasus and South-Eastern
Europe, will contribute to strengthening the security of energy supply in Georgia.

The second chapter ,, The modeling of the structure of the electricity production

capacity" linked with the Georgian energy strategy with the aim to present a priority for
the promotion of public and private investment and technological development in the
energy sector. The strategy aims, the need to ensure a production increase up to 14
billion kwh of electricity during the forecast period, in the years 2015-2020. The
growing needs of electricity demand is the prospective task on the agenda for the
development of energy capacity, which provides him the charges of economic criteria,
such as non-renewable energy resources and the level of spending. It is appropriate
distant perspective, maintaining the ecological balance of the capital needed for the
reasonable volume, etc., represents multycriterial task, that can be solved by building a
mathematical model.

According to the data of 2013-2014, the annual output of electricity in Georgia, was 10
billion kWh and if we consider that this amount will remain in the following years, by
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2020, we need 4 billion kWh additional energy to reach the projected figure (14 billion
kwWh). On the basis of the scientific research, developed a model of the electricity
production capacity, where optimally allocated capital, labor and financial resources.
According the objectives and constraints, the following conditions are satisfied: for the
perspective period 2015-2020 should be built hydropower stations with a regulating
reservoir - 908 MW with peak load. It is recommended to construct a 20 MW wind
energy plant as well (the Gori district project) and 230 MW capacity gas-fired heat power
station. 85 MW small hydro power plants should be built to meet the demands of the
local regions.

The third section presents ,,Hydropower plant selection by fuzzy logic”. In order to

determine which of the medium and large-capacity power plants entered in action, or in
an additional 908 MW capacity Hpps will fil the structure, we use the fuzzy logic
elements. We make the choices of such criteria, that quantitative values do not possess
and we should use linguistic mathematical modeling on the basis of the software package.
The information processed by the computer program on each of the Hpps, with reservoir
volume and assecced the environmental impact of each criteria. Each criterion has the
quantitative importance and the software package on the basis of the report by entering
the characteristics of weight coefficients and their influence on the overall level are built
charts and diagrams.

On that basis, have been subjected to economic analysis 15 medium and large

plants from presented by the Ministry of Energy 60 perspective HPPs. Special attention
was paid power plants, which have a regulating reservoir, because they have the most
negative impact on the climate, ecological, geological and social conditions.

For each HPP, calculated the following greenhouse gases emissions, like carbon dioxide
(CO2), methane (CH4) and nitrous oxide (NO2). Rated evaluations of investment in
hydro power plants, each plant is given to the relevant points, from 1 to 100. Hpps above
20 points is considered to be the object of negative environmental impacts. Each of the
power of negative environmental impacts. After evaluation in percentages as follows: the
most negative impact makes Khudoni Hpp, the weighted average number - 46.66% and
the Nenskra Hpp - 23.63%. Thus, excluded Nenskra and Khudoni power stations, and the
desired amount of electricity can be obtained without pain, in particular involuntary
resettlement and without compulsory deprivation of private property;

The developed optimal structure of the power energy grid by 2020 will meet the
country's electricity needs with concidering the economic, environmental and territorial
distribution of production capacities.

The results of executed works are given in the conclusion. The annexes include
illustration tables.
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